A patient's perceptions about the attitudes toward the staff and about the quality of services may substantially contribute to diminished use of health services in the future, especially among those who need dental health care. 5 Most adolescents in Finland and the other Nordic countries use public (or private) dental healthcare services and continue to do so. 6 Adolescents react very differently under stressful situations. Those with a high sense of coherence (SOC) assess situations as non-stressors (comprehensibility) experience that resources will be available and are able to use them to cope with stress (manageability) and view life events and even diseases as challenges worthy of effort (meaningfulness). 7 According to Baker, 8 SOC is the most important psychosocial predictor of oral health. Previous messages, experienced skeptically or frankly misjudged, may taint the communication between the dental staff and adolescents with a history of dental caries. The atmosphere during a dental visit is not always experienced as being supportive, especially by those who have dental caries. It is demanding for a dentist to interact with a young patient in such a way as it will influence the outcome of care. 9, 10 A patient-centered approach has a positive effect on treatment. 11 In general, a positive experience by young people of the interactions with healthcare staff contains elements like respect and friendliness, which are universal. 12 The aim of this population-based study was to explore the interaction experience during dental visits of 18-year-olds with or without a history of caries. The hypothesis was that adolescents with a history of caries will report negative experiences, such as insecurity, lack of kindness, or even roughness on the part of dental staff more often than adolescents with no history of caries.
| MATERIALS AND SUBJECTS
The data for this study are derived from the Finnish Family Competence Study, 13 a prospective, ongoing follow-up study carried out in Finland since 1985. The data were collected in collaboration with public dental healthcare clinics (DHCCs). The focus of the FFC study was to investigate the children's physical, mental, and oral health. For this, a standardized randomized sample from a geographically defined general population was selected. The occupational distribution of non-participants, future mothers and fathers who refused informed consent (139 women), was similar to that of the 1443 participating pregnant women (P = 0.270) in the original data. Other characteristics of the non-participants were not recorded. 13 
| Study design
Altogether 1287 live-born children were included in the FFC follow-up in the well-baby clinics as part of their regular routine visits. The families were followed up until the child reached age 18 years ( Figure 1 ). Details of the project population have been presented elsewhere. 13, 14 In the present study, the outcome variable is the interaction experience of the subjects during dental care visits as measured with the Patient-Dental Staff Interaction Questionnaire (PDSIQ).
14 The structure and usage of the PDSIQ instrument has been described in detail by Jaakkola et al. 14 In brief, the questionnaire consists of 15 items of both positive and negative experiences of the interaction with staff during a dental visit, with five response alternatives scaled from 1 = "never" to 5 = "almost every time." The items are combined to form five factors: "kind atmosphere and mutual communication" F1, "roughness" F2, "insecurity" F3, "trust and safety" F4,
Why this paper is important to paediatric dentists
• This study shows the importance of the dental staff interacting appropriately with adolescents with a history of caries to create an atmosphere where the adolescents' • Dental visit experiences will provide motivation to carry the responsibility of the health and wellness of their own teeth and mouth, • Willingness to regular visits will be increased, • And experiences with the whole dental staff will be encouraging and "shame and guilt" F5. The mean scores of these factors are dichotomized for analysis into "high" scores (exceeding the 75th percentile point), indicating a strong experience in the measured field of interaction, and into lower scores (up to the 75th percentile point) indicating a more vague perception. The questionnaires were mailed home to the participants when they were 18 years old. The questions inquired about how the recipient had experienced the interaction between him/herself and the dental healthcare staff (a dentist-a dental nurse couple, an oral hygienist, and a receptionist), and about distressing or positive feelings during the latest visit to the dentist's office, for example: "During the dental visit, the dental staff made me feel secure; trustful; shameful; guilty; tense; insecure"; or "I feel I am able to ask about things that are unclear for me during the dental visit." The respondent's reply was an integer with a value from 1 to 5, where 1 was "never" and 5 was "almost every time." The PDSIQ scores were dichotomized for the analyses with the 75th percentile as the cutoff point.
The explanatory variable was the subject's history of caries at age 15 years. Based on the DMF index, 15 dental caries were defined as DMFT >0. This group was called the past caries experience group (PCEG). Subjects with healthy teeth (DMFT = 0) were controls. The dental examination was carried out at the dental healthcare clinics (DHCCs) by registered dentists during regular routine dental checkups. The extent of caries was recorded for every surface by means of a mirror, probe, and inspection under fiber-optic light. The inter-examiner variation indicated satisfactory agreement between observers. 16 The kappa coefficient had been measured by one dentist (SJ) against ten dentists for the group of subjects at their checkup at 15 years. The validity of the dental checkups was examined with a re-check of a random sample of 30 children in the same geographic area. The kappa value for the agreement of DMFT = 0 or DMFT >0 was assessed and was perfect (kappa = 1) for the agreement of DMFT = 0 vs DMFT >0; the sample of healthy teeth was 30% (9/30). The background characteristics with a known association with PDSIQ scores (maternal basic education, subject's gender, and subject's SOC 14 ) were included in the analyses of the present study as potential confounders. The SOC was assessed with the abridged 13-item version of Antonovsky's SOC-Questionnaires, a higher score indicating higher SOC. 17 The duration of the maternal basic education was dichotomized to more than 9 years vs 9 years or less.
The dental records of the subjects when aged 15 years were available for 1066 subjects aged 18 years, analyzed for the present study; 552 (52%) were females. 734 subjects (69%) returned the PDSIQ questionnaire, and this data set comprises the study group for the present study.
Dental status data were provided from 122 clinics. Of them, six clinics had investigated more than 20 patients who later returned the PDSIQ questionnaire, covering 385 (52%) of the entire group of 734 patients. Four of the six clinics provided data from 21 to 30 participants. The largest clinics, with 70 and 212 patients, most likely provided data from several treatment teams, thus partly diluting the effect of the staff on the patient's experience during treatment. Any cluster effect of the staff of the clinics which examined more than 20 patients was taken into consideration. A cutoff of n > 20 was chosen to get an expected frequency of five participants, the common ground rule of the χ 2 -tests, in the high-scored groups defined as the highest 25%. The distributions were not, however, fully symmetrical, and Fisher's exact test was used instead. By Fisher's exact test for clinic vs the five PDSIQ factors, the p-values varied between 0.29 and 0.98. The data of these six clinics were further analyzed with logistic models. Three separate models were fitted: (a) with clinic only, (b) with caries * clinic interaction, and (c) with caries as a nested predictor within the clinic.
| Lost to follow-up
Of the 1066 participants, 332 (31%) did not provide PDSIQ data. The retention rate of the participants with dental status is shown in Table 1 .
| Statistical analysis
The proportions of participants exceeding the PDSIQ cutoff points are given as percentages. The associations between caries and the background variables were tested with Fisher's exact test or the t-test. Univariate and multivariate logistic regressions were used for each of the five dichotomized PDSIQ factors (above 75th percentile vs lower score). The dental health status was dichotomized to any vs no past or present carious teeth (DMFT >0 vs DMFT = 0). Univariate analyses were done for subjects with caries vs those with healthy teeth. Multivariate analyses also included SOC, gender (female vs male), and maternal level of education (more than 9 years vs shorter). Associations were quantified by odds ratios with T A B L E 1 Number and proportion of participants (%) with dental status available from dental health records during the first 15 y of follow-up of the Finnish Family Competence study 95% confidence intervals (95% CI). Results were calculated using SAS ® version 9.4 (SAS Institute Inc., Cary, North Carolina).
| Ethical considerations
The study design was approved by the Ethics Committee of the Turku University Faculty of Medicine (1985). 13 Informed consent was provided by one or both of the parents. The ethics committee for studies of long-term ill children 18 
| RESULTS
A total of 458 (62%) of the 734 subjects had caries. It was more common among the children to mothers with 9 years or less vs more than 9 years of basic education (69% vs 57%; P = 0.001). Gender and SOC were not associated with caries (P = 0.12 and P = 0.79, respectively). The scores of the PDSIQ factors were heavily skewed to positive experiences. The median (range) for "kind atmosphere and mutual communication" was 4.0 (1.2-5.0), "roughness" 1.3 (1.0-4.0), "insecurity" 1.5 (1.0-5.0), "trust and safety" 3.0 (1.0-5.0), and "shame and guilt" 1.0 (1.0-4.0). The cutoff points for high scores (above 75th percentile) for each factor and the proportions of participants with high scores within the dental health status groups are given in Table 2 .
Subjects with a history of caries at age 15 years (PCEG) were more likely to experience "roughness," "insecurity," and "shame and guilt" and less likely to experience "trust and safety" in their interaction with dental staff as compared with their peers with healthy teeth ( Table 2 ). The results remained significant by multivariate logistic analyses which included the potential confounders, gender, SOC, and duration of maternal basic education (Table 3) .
The cluster effect of the clinics was studied to examine possible bias. The data of the six clinics where had been investigated more than 20 patients were further analyzed with three logistic separate models: (a) clinic only, (b) caries * -clinic interaction, and (c) caries as a nested predictor within the clinic. This analysis showed the following results for these three models: The proportion of non-participants was greater among those with caries than among those with healthy teeth at age 15 years (33% vs 26%, respectively; Fischer's exact test P = 0.025). The non-participants were also significantly less frequently living with both biological parents (P < 0.001), and their mothers had more often less than a college level of education as compared with those who continued in the study (P = 0.001).
| DISCUSSION
Subjects with a history of caries were more likely than those with healthy teeth to display negative feelings at their dental visit. Unpleasant and negative recollections experienced during dental visits may be due to emotional inconsistency in relation to oral health care among those who have dental caries. Previous distressing experiences may well have an impact, even on the development of dental anxiety as well as on negatively colored opinions of dental visits and dental care as a whole. 2, 20 Among the reasons for dropping out T A B L E 2 Proportions of study subjects at age 18 years with high scores in experiences of interaction with dental staff (PDSIQ score above 75th percentile), separately for those with healthy teeth (DMFT = 0) and those with a history of caries (DMFT >0 from the dental visits are financial circumstances and earlier negative experiences of fear, pain, and poor interaction, and this may understandably lead to delays in dental visit. 2 The studies by Oosterink 20 showed that most dental clients report at least one distressing experience in a dental setting during their lives. It is the role of the dental health professional to recognize that such barriers exist and to create a successful atmosphere for mutual communication, as the dentist-patient interaction is a key issue in this regard. It is important to identify the influence of care delivery on the interactions between patients and healthcare professionals within disease management programs, 21 including oro-dental health management.
The experience of self-control increases when the patient gets information in advance on how the operation may feel inside the mouth or is told about the next steps of the treatment. Informing the patient is an important mode of action for the dentist for the efforts to prevent the patient from negative experiences. 22 From the beginning, the present study sample was highly representative of families expecting their first child in southwest Finland, and there was no apparent bias in the selection of subjects. The study population was derived from an unselected population. In the primarily recruited population, occupational statuses did not differ between those who participated and those who did not, and the participation rate was acceptable. Careful dropout analyses were done during the follow-up years. Information on the subjects' caries statuses was gathered from different dental clinics operating in the region. The results may be generalized to the whole country and probably also to several other Nordic countries where children have access to public dental healthcare clinics and become routine users of health services. 23 The study subjects aged 18 years both with and without a history of caries experienced staff kindness (F1) similarly. The subjects with a history of caries experienced the staff's interaction more often as rough (unsupportive) and as causing insecurity and feelings of shame and guilt. In conformity with this result, they had feelings of trust and safety less often than their peers of the same age but without a history of caries.
In long-term studies, some participants are always lost to follow-up but in the present study the retention rate was adequate. Despite the very long follow-up, 58% of the original cohort was still included in the analysis in the present study at age 18 years. The participants who were lost to follow-up after the age of 15 years had more caries than those who continued in the study at age 18 years. If all the adolescents with dental status data from the age of 15 years had filled the questionnaires at the age 18 years, the result reflecting stronger negative and more vague positive perceptions of interaction among adolescents with a history of caries might have been even stronger.
As a limitation of the study, we do not know whether staff members behaved differently toward patients of different gender or caries situation. This possible limitation cannot be fully controlled for, although the assumption was that the behavior of the staff did not affect the outcome of these variables. Therefore, we study also the cluster effect of the clinics on the outcome. The characteristics of the dental staff may influence directly in the way adolescents experience the interaction during dental care, and disregarding that is a source of bias. However, the number of clinics providing the data was substantial, and the clinic effect was non significant, also for the clinics attending to a large group of patients, as shown by our results with analyses of (a) clinic only, (b) caries * -clinic interaction, and (c) caries nested in the clinic. Thus, we are confident that the behavior of the dental staff did not bias our results regarding how the patients perceived their visit to the dental clinic as measured with the PDSIQ.
Emotional sensitiveness of the staff is needed to be a realistic interpreter of the working atmosphere and realize that patients' SOC scores, for example, the ability to handle the situation varies. 24 This may reflect the fact that inner conflicts may negatively influence the capacity of an individual to handle stressful situations. In designing future studies, where the interaction between patients and the dental staff needs to be studied objectively, videotaping the sessions could be used to examine the possibility of variations in the behavior of the dental staff in relation to different patients. Another possible limitation of the study is that there was no questionnaire for the staff (due to study design). The opinions of the dental staff would have enriched the data.
It is important to elucidate how young people with a history of caries experience the dental health services and treatment they receive. Positive experiences can be encouraged by dental health professionals during interactions with PCEG. Persons with negative experiences toward visits to the dentist will be less compliant than persons not having such experiences. 7 Adolescents with caries are more sensitive than adolescents without caries to instructions and advice, and they may misunderstand the words and intentions of a dentist in spite of good intentions. 25 Freeman et al. 26 found that favorable behavior associated with feelings of being able to take control of one's future dental health suggests that attitudes to health may reflect feelings of empowerment. In the context of interaction abilities, the dentist's communication skills may be the key issue. Such abilities as empathy, expertise, competence, and humanity are important in helping the young patient to interact positively during visits to the dentist. In a positive atmosphere, professionalism becomes more apparent, which is of importance for supporting patients of adolescent age during dental visits. The clients are experts, both in a factual sense and in considering themselves with respect to their own life issues and their potential to influence their health habit choices. Also, dental staff members are professionals with respect to the goals of their professions. In this setting, respectful interaction will encourage the patient to collaboration and beneficial decision making with regard to their health. The adolescent patient will have a possibility to learn and benefit from the emerging information and knowledge and to give informed consent to his/her treatment. [27] [28] [29] The dental staff should do their best when interacting with adolescents while caring for their oro-dental health, including prevention. If the dental staff does not have time enough to give individualized care and pay attention to the fact that adolescents are neither children, nor adults, the confidence of patients of this age in dental care may decline.
Adherence to years of dental follow-up and treatment is supported by patients regularly attending dental services from an early age on and by encouraging adolescents through optimal communication, interaction, and professional skills. In this way, young people develop healthy habits and gain positive experiences from visits to the dentist. 30 
